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 PACNAVFACENGCOM METRIC PROGRAM 
 GUIDE FOR CONTRACT DOCUMENTS PREPARATION 
  
 I. GENERAL INFORMATION 
 
A. PACDIV METRIC PROGRAM 
 

The metric program goal is to fully implement metric in planning, design, and construction. 
 

The PACNAVFACENGCOM metric program provides design procedures in preparing uniform 
contract documents, stimulate metric awareness and understanding by design and construction 
personnel and activities, and simplify A-E design coordination and guidance. 
 

B. BACKGROUND INFORMATION  
 

Metric implementation was mandated by Executive Order 12770 of July 25, 1992 as the preferred 
system of weights and measures for United States trade and commerce. See Appendix C, 
Section C - 1, on Metric Usage in Federal Government Programs. 

 
C. NAVFAC POLICIES 
 

NAVFAC policy mandated that projects be designed in metric beginning October 1996. Verify with 
the DPM 04 Project Design Engineer (PDE) and DPM 03 Project Managers (PM) on metric 
requirements for other Government agencies such as the Air Force, DLA, etc. 

 
D. PACDIV POLICY 
 

1. Metric Guidance 
 

Comply to the PACDIV A-E Metric Guide for Contract Document Preparation. Policy priorities 
on metric usage are (1) PACDIV, (2) NAVFAC, (3) AIA, and (4) GSA. 

 
2. Project Documents 

 
PACDIV policy requires all project documents be designed in metric unless directed otherwise 
by PDE or Branch Managers. Every effort must be made to design projects in metric. Projects 
should be in metric unless affected by compressed design schedule or complex additions or 
renovations.  
 

   Project Types   One Story   Two or More Stories   
 New Projects   Metric    Metric 

   Additions    Metric    Metric or IP  
 Renovations   Metric or IP  Metric or IP 
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 II. DESIGN DOCUMENTS PREPARATION 
 
A. REFERENCES 
 

The following references are priorities in descending order to prepare contract documents in 
metric in addition to the PACDIV metric guidelines:  
 
1. NAVFAC Metrication Conversion Policy for Design, Planning and Design Criteria, and 

NAVFAC Guide Specifications, January 1995. 
 
2. A.I.A. Mastermetric, A Guide for Using The International System (SI) in Construction 

Documents 
 
3. GSA Region 3's M2 Publication 

 
B. TERMINOLOGY/DEFINITIONS    

 
Construction, manufacturers' products, existing conditions, and building codes will greatly impact 
preparation of design documents in metric. Because the metrication process of the building 
industry in the United States is anticipated to extend over a period of ten years, alternative 
methods of design in metric must be established.  Alternative methods and terminology such as 
"hard metric", "soft metric", "nominal metric", and other designations in preparing design 
documents must be established, used, and understood. The International System of Metric (SI) 
will be referred to as "metric".  

 
    1. HARD METRIC 
 

A hard metric measurement indicates a non-interchangeable SI value. It is based on SI values 
which involves change in size and properties from I-P (inch pound) values. Hard metric 
measurements are often used for field data and building dimensions. Products are considered 
hard metric when manufactured to SI metric dimensions or have an industry recognized metric 
designation. It means most products will require physical change to conform to the 600 mm by 
600 mm metric design planning grid.  

 
2. SOFT  METRIC 

 
A soft metric measurement is a mathematical approximation or an equal unit conversion of an 
I-P (inch pound) product. Soft metric measurement will allow use of current products in I-P 
units without physically modifying the products. For example, a soft metric conversion of 2 
inches is 50.8 mm.  Linear Metric Conversion Table, Appendix A, Section A - 2, provides soft 
metric units which are equal or less than the I-P units. However, soft metric dimensions must 
comply to maximum or minimum requirements of design and life safety codes.  
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 3. NOMINAL METRIC 
 
Nominal metric units are alternate and convenient designations for products with nominal I-P 
units established as industry standards.  For example, a nominal 2 inch pipe with an actual 
outside diameter of 2.375 inches becomes a nominal 50 mm metric pipe.  The nominal metric 
unit is derived from a rounded conversion of the nominal 2 inch, not from the actual 2.375 
inches.  On the other hand, 38 x 89 mm is the current nominal designation by the lumber 
industry for a nominal 2 x 4 wood stud. The actual dimensions 1 ½” x 3 ½” of the 2 x 4 is also 
38 x 89 mm. However, current 38 x 89 mm for the nominal 2 x 4 IP may be eventually 
renamed to 50 x 100.      

 
C. DRAWINGS 
 

1. GENERAL REQUIREMENTS 
 

a. Sheet Size   
 

(1)  Metric size sheets will be the International Organization for Standardization (ISO) 
A1 size of 594 x 841 mm (23.4 x 33.1 inches). See Appendix A, Section A-6, for 
metric sheet and title/revision blocks. 

 
(2)  Drawings may be printed on 24 x 36 inch “D” size standard sheets until the metric 

A1 sheets becomes available at the printing companies and the Navy Printing 
Services. However, drawing margins and title blocks will be in metric as shown on 
Appendix A.     

 
b. Metric Writing Guidelines 

 
(1)  Metric Unit Acronyms/Symbols - See Appendix A, Section A - 1, Design and 

Construction Metric Units. 
 

(2)  Design and Construction - See Appendix A, Section A - 5, Basic Writing Guidelines 
of acronyms, unit names, and numbers. 

 
c. Letter Size 

 
Drawing notes  3 mm  (1/8")  CADD generated 

4 mm  (5/32")  hand drawn 
 

Drawing titles  6 mm   (1/4") 
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d. Metric Design Scale    

 
  Preferred design scales are: 
 

 
  SI         SI Unit          IP          IP Scale        
Scale          Equivalent          Ratio   Equivalent 
 
 
 * 1:1  300 mm = 300 mm   1:1    Full size 12"=1'-0"  
 * 1:5    60 mm = 300 mm   1:4    Close to 3" = 1'-0" 
 * 1:10     30 mm = 300 mm   1:8    Close to 1 1/2"= 1'-0" 
 * 1:20    15 mm = 300 mm   1:20   Close to 5/8" = 1'-0" 
   1:25    12 mm = 300 mm   1:24   Close to 1/2" = 1'-0" 
 * 1:50       6 mm = 300 mm   1:48   Close to 1/4" = 1'-0" 
 * 1:100     3 mm = 300 mm   1:96   Close to 1/8" = 1'-0" 

 
 * 1:200  meter      1:192   Close to 1/16" = 1"-0" 
   1:250       meter/kilometer   1:240   Close to 1" = 20'-0" 
 * 1:300  kilometer     1:300   Close to 1"= 25'-0" 
 * 1:500  kilometer     1:480   Close to 1" = 40'-0" 
 * 1:1000  kilometer     1:960   Close to 1" = 80'-0" 
   1:2500  kilometer     1:2400   Close to 1" = 200'-0" 
 
 
* Metric scale recommended by NAVFAC. 

 
 
Metric Ratios from 1:1 to 1:100 are based on a metric scale length of 300 millimeters. As 
an example, 1:50 equates to 1/50 ratio of scale length of 300 mm. 1/50 of 300 mm equals 
to 6 mm which is close to 1/4".  

 
    e. Metric Graphic Scales 
 

Metric graphic scales are mandatory on the drawings. It will provide visual verification of 
dimensions during design of the project, review of reduced size drawings of design 
submittals, or reproduction of microfilmed copies of drawings.  See metric graphic scales 
in Appendix A, Section A–7. 

 
f. Drawing Reference Symbol 

 
Reference symbols shall be 20 mm diameter where sections or elevations are taken or 
details are referred to, and 25 mm diameter for drawing titles. See Appendix A, Section A - 
7 for reference symbols. 

 
 
 II – 3 
 



 

 
2. LINEAR METRIC DESIGN UNITS 

 
a. Design Applications 

 
(1) Hard Metric Units 

 
Hard metric units will be used for linear dimensions to locate and indicate size of walls, 
equipment, etc. on plans, establish heights, and for products available in metric.  

 
(2) Soft Metric Units 

 
Soft metric units in Appendix A, Section A - 2, Linear Metric Unit Conversion Table, will 
be used for non-metric materials and products.  

 
Use soft metric designating existing conditions. Dimension the total wall thickness 
instead of dimensioning each material thickness.   

 
(3) Nominal Metric Units 

 
     Nominal metric units will indicate nominal U.S Customary unit product sizes and 

thickness and metric nominal units established by the material and product 
manufacturers. 

 
b. Rounding Metric Units 

 
Round units to simplify design and construction. Linear Metric Rounding Guidelines For 
Design and Construction, Appendix A, Section A-4, provides preferred rounded metric 
units for non-metric products and materials.    

 
c. Decimals 

 
Do not use decimals when designing with the millimeter scale except for products or 
materials such as sheet metal, finishes, etc. For meters, use not more than three decimal 
digits. Appendix A, Section A-5, Basic Metric Writing Guidelines, provides guidance on 
decimals.  

 
d. Drawing Units 

 
 (1) Use millimeters for building construction drawings for metric scales 1:5 to 1:200. Omit 

unit symbol mm for millimeters and add general note to drawings "all dimensions are 
in millimeters unless otherwise noted".  

 
(2)  Dimensions within 5 feet line (1500 mm) from the building perimeter will be in 

millimeters. Dimensions beyond the 5 feet line (1.5 m) will be in millimeters or meters. 
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(3)  Use kilometer and meter for long distances, metric scales exceeding 1:200, and 
survey measurement. Use meter and millimeter for site drawings. 

 
(4) Do not use centimeters in preparing contract documents.  

 
(5)   Use of any I-P units or combination of I-P units and SI units on the contract 

documents are not allowed on metric products. 
 

     3. OTHER UNIT DESIGNATIONS 
 

a. Existing Conditions 
 

Addition or renovation type projects require installing new materials to existing materials. If 
the designer is unable to develop a creative design solution at the point of transition 
between the existing to new, indicate a plus or minus with the dimension and add a 
notation "match existing".  Design solutions may include putting the new walls at right 
angles, off-setting the new wall, or articulating the wall thickness at the transition point. 

 
b. Refer to Appendix B: PACDIV Design Branch Metric Parameters for specific metric 

requirements on Architectural, Structural, Mechanical, Electrical, Civil, Specifications/Cost, 
and Fire Protection contract document preparation. 

 
4. DRAWING SCALE 

 
a. Plans 

 
(1)  Site Plans 

 
Civil facility site plans:  1:250 (1" = 20'-0") min. 
Architectural site plans: 1:250 (1" = 20'-0") min. 

     Area/regional plans - Convert meters to kilometers when appropriate 
 

(2)  Building Plans 
 

  Floor, roof, and ceiling plans: 1:100  (1/8 = 1'-0") min. 
                        

(3)  Detail Plans 
 

  Floor, roof, and ceiling plans : 1:50 (1/4" = 1'-0") min. 
 

b. Elevations 
 

(1)  Building Elevations 
 
Exterior and  interior elevations: 1:100 (1/8" = 1'-0") min. 

     1:50   (1/4" = 1'-0") pref. 
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 (2)  Detailed Elevations 
 

Exterior and interior elevations: 1:25 (1/2" = 1'-0") min. 
                 

    c. Sections 
 

(1)  Building Sections 
 

Longitudinal and  transverse sections: 1:50 (1/4"=1' - 0") min. 
 

(2)  Detailed Sections 
 

Wall, floor, and roof sections: 1:25 (1/2" = 1'-0") min.  
Interior finish, cabinets, and equipment: 1:25 (1/2"=1'-0") min. 

 
d. Details 

 
(1)  Building Details 

 
Floor, wall, and roof : 1:25 (1/2" = 1'-0") min. 
Doors, windows, and cabinets: 1:10 (1 1/2" = 1'-0") min.  

 
(2)  Miscellaneous: 1:25 (1/2" = 1'-0") min. 

 
D. SPECIFICATIONS 
 

The Unified Facilities Guide specifications (UFGS) include SI and IP units. For specification 
conversion policy, refer to paragraph II.A.1 "NAVFAC Metrication Policy for Design, Criteria, and 
NAVFAC Guide Specifications, January 1995" and II.A.2 "AIA Master Metric, A Guide For Using 
The International System (SI) In Construction Documents".  
 
Specification Writers must coordinate with designers on metric terminology, unit designations, 
converting and rounding, materials less than one millimeter, etc. to minimize conflicts and design 
errors. 

 
Use non-metric page sizes for specifications. 

 
E. COST ESTIMATES 

 
Cost estimates will be prepared completely in metric.  
 

F. DESIGN ANALYSIS 
 

Design analysis text and calculations will be prepared in metric except when complying to IP 
codes or where computer software is not available in metric. Prepare the analysis in IP units and 
convert the results to metric. 
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G. OTHER DOCUMENTS 
 

1. Value Engineering 
 

Value Engineering documents shall be in metric. Value Engineering Teams Studies (VETS) 
and Value Engineering Change Proposals (VECP) shall not override the use of metric in the 
project design documents. 

 
2. FACD, PEP (Parametric Estimating and Programming), reports, minutes, and other 

documents shall be prepared in metric. 
 

During the FACD (Functional Analysis Concept Development) process for projects, the FACD 
team must present the proposed design concept in SI and IP units. This will enable the user 
and the activity to better understand sizes, scale, and space requirements of the project in 
metric terms. 

 
3. Collateral Equipment 

 
Soft metric units will be used when metric dimensions are not available for collateral 
equipment. Soft metric dimensions shall be equal or larger than the IP units to allow for 
adequate space for the collateral equipment when indicating furniture space or layout on 
drawings. 

 
4. Contractor submittals such as shop drawings, manufacturer material and equipment data, and 

Operation and Maintenance Manuals shall be prepared in metric.  Review comments will be in 
metric. 

 
5. As-built drawings shall be completed in metric.  

 
H. PACDIV DESIGN BRANCH METRIC PARAMETERS 
 

For specific discipline design guidance on metric units, material, product, and equipment, see 
Appendix B. 
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III. METRIC INFORMATION SOURCES 
 
 
A. METRIC ASSOCIATIONS/AGENCIES 
 

1. National Institute of Buildings Sciences (NIBS)    (202) 289-7800 
1090 Vermont Avenue, N.W,   Suite 700      (202) 289-1092  FAX 
Washington, D.C.  2005-4905        www.nibs.org 

 
2. U.S. Metric Association (USMA)        (818) 368-7443 

10245 Andosal Avenue 
Northridge, CA  91325-1504 

 
B. METRIC DESIGN 
 

See Appendix C: Design References And Resources.  
 
C. TRAINING  

 
Contact professional and metric organizations for training information on metric rules, usage, 
applications, information, etc. Training information is available in video cassettes, training 
seminars, etc.  

 
D. MANUFACTURERS' MATERIALS AND EQUIPMENT 
 

1. NAVFAC Product Starter List:  
 

The NAVFAC Product Start List includes 17 base manufacturer’s products available in metric. 
The products include CMU, brick, carpet, steel plate, structural bolts, plywood, metal and 
wood doors, ceiling systems, elevators, and lighting fixtures. NAVFAC Product Starter List is 
provided in Appendix D - 1. 

 
2. Canadian Directory of Metric Construction Products 
  
 The directory includes information on manufacturer’s associations, construction associations, 

Canadian metric construction practice guides and design manuals,  and Canadian Trade 
Officers in the United States responsible for building materials. 

  
3. Metric Vendor List  

 
.  Metric Vendor List is available from the U.S. Metric Association. 
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  4. Product Resource File  
 

Develop a metric product resource file. The product resource may be information received 
from manufacturers, trade or manufacturer associations, or professional organizations, etc. 
 

5. North American Free Trade Agreement (NAFTA) Products  
 

Develop a resource file for Canadian and Mexican metric products. The North American Free 
Trade Agreement (NAFTA) of 1993 allows purchase of Canadian and Mexican metric 
products as domestic construction materials under the Buy American Act for project costs 
exceeding a certain threshold.  FAR 25.405(b) increased the NAFTA threshold amount to 
$7,068,419. 

 
E. OTHER SOURCES 
 

1. PACDIV Design Branch Managers 
 
 Metric design decisions on projects will be established by the PACDIV Design Branch 

Managers in response to questions and suggestions on engineering systems, architectural, 
structural, mechanical, electrical, civil, and fire protection.   

        
2. Cost Estimating 
 
 Cost estimating data information (Means and Richardson) and guidance are available in 

metric. 
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 DESIGN AND CONSTRUCTION METRIC UNITS 
 
1. SI BASE UNITS 

 
Six basic units of measurement are used in design and construction. 
 
 

Design Measurements              Basic SI Units                   SI Symbols 
 
 

length        meter       m 
mass         kilogram      kg 
time         second      s 
electric current       ampere      A 
temperature      kelvin *       K * 

Celsius      C 
luminous intensity     candela      cd  

 
 

 * The Celsius scale with symbol C is the everyday scale used most commonly.  
 
2.  SI DERIVED UNITS COMMONLY USED IN ENGINEERING 
 

 
Design Items   IP Units    SI Units    SI Symbols 

 
 
angle     radians    radians    rad  

       degrees    degrees    deg 
 

area      square inch   square centimeter  cm2 
 square foot   square meter   m2 
 acre     hectare    ha 
  square mile   square kilometer  km2 

 hectare    ha 
 
density     pound/cu ft   kilogram/cu meter  kg/m3 

 (Avoirdupois)             
 

electric:  current  ampere    ampere    A 
    potential  volt      volt      V 
 

 
energy     Btu      joule     J 
 

 
A – 1.a 

 



 

 
Design Items   IP Units    SI Units    SI Symbols 

 
 

flow      cubic feet/sec    cubic meter/sec  m3/s 
 

 
force     ounce     newton     N  

  pound     newton     N 
  kip      kilonewton    kN 

        ton      kilonewton    kN 
 

 
heat      BTUH     watt     W 

 
 

linear measure   inch     millimeter    mm 
foot     millimeter    mm 

             meter     m 
miles     kilometer    km 

 
 

liquid measure   ounce     milliliter    mL 
 (volume)    gallon     liter      L 
 
 

luminous intensity   lumen     candela    cd 
foot candles   lux      lx 

       foot-lambert   candela/sq meter  cd/m2 
 
 

mass: avoirdupois  ounce     gram       g 
pound     kilogram    kg 

        ton     metric ton    metric ton 
 
 

moment/torque     foot-kip    kilonewton -meter  kN-m 
    foot pounds   newton-meter        N-m 

 
 

pressure    pound/square inch kilopascal    kPa 
(stress units)   kip/square foot  kilopascal    kPa 
       kip/square inch  megapascal   MPa 

  pound/square foot  pascal     Pa 
 

 
 

A – 1.b 
 



 

 
   Design Items   IP Units    SI Units    SI Symbols 

 
 

power     horsepower    watt     W 
             kilowatt    kW 

              megawatt    MW 
 

 
slope percent percent % 
        numerical ratio  numerical ratio  mm : m 

       (vertical to    (vertical to    mm : mm 
         horizontal)     horizontal)   m : m    

 
temperature   Fahrenheit    Celsius    C 

 
 

thickness: metal  gage      millimeter    mm 
       inches    millimeter    mm 
    coating  mils     micron     u (or  
                                                                                                           micron)     

 
 

time      second     second     s 
       hour     hour     h 

 
 

velocity     mile/hour    kilometer/hour   km/hr 
      feet/second   meter/second    ms 
       feet/minute   meter/second   ms 

 
 

volume (dry)   cubic feet    cubic meter   m3 
       cubic yard    cubic meter   m3 
 

 
 
 
 
 
 
 
 
 
 
 
 

A – 1.c 
 



 

 
 

LINEAR METRIC UNIT CONVERSION TABLE 
 

 
                          Soft                   Rounded 
Inch                Metric (mm)      Metric (mm) 

      

 
                     Soft                    Rounded 
Feet            Metric (mm)           Metric 
                                                  (mm) 

 
 

1/8                     3.18                           3 
1/4                     6.36                           6 
3/8                     9.54                           9 
1/2                   12.72                         12 
5/8                   15.90                         15 
3/4                   19.07                         19 
7/8                   22.44                         22 
 
 

 
  1                    25.40                         25 
  2                    50.80                         50 
  3                    76.20                         76 
  4                  101.50                       101 
  5                  127.01                       127 
  6                  152.40                       152  
  7                  177.70                       177 
  8                  203.30                       203 
  9                  228.60                       228 
10                  254.00                       254 
11                  279.41                       279 
12                  304.80                       304 
  
 

 
 
 
 

 
    1                   304.80                     304 
    2                   609.61                     609 
    3                   914.40                     914 
    4                 1219.20                   1219 
    5                 1524.02                   1524 
    6                 1828.80                   1828 
    7                 2133.60                   2133 
    8                 2438.43                   2438 
    9                 2743.20                   2743 
 
  10                 3048.00                   3048 
  20                 6096.07                   6096 
  30                 9144.10                   9144 
  40              12 192.10                12 192 
  50              15 240.20                15 240 
  60              18 288.20                18 288 
  70              21 336.21                21 336 
  80              24 384.30                24 384 
  90              27 432.33                27 432 
 
100              30 480.37                30 480 
200              60 960.74                60 960 
300              91 441.11                91 441 
400            121 921.48              121 921 
500            152 401.85              152.401 
600            182 882.22              182 882 
700            213 362.59              213 362 
800            243 842.97              243 842 
900            274 323.34              274 323 
 

 1000            304 803.71              304 803 
 
           
 
 
 
 

A - 2



 

  
METRIC CONVERSION FACTORS 

FOR DESIGN AND CONSTRUCTION 
 
 
A. METRIC DRAWING UNITS 
 

 
Millimeter  (mm) 

 

 
*Centimeter  (cm) 

 
Meter  (m) 

 
Kilometer  (km) 

 
 

mm =       1 m      
               1000 
 
1 mm = .001 m 
 
1000 mm = 1 m 

 

 
cm =      1 m      
              100 
 
1 cm = .01 m 
 
100 cm = 1 m  

 
m = 1 

 
km = 1 m x 1000 
 
 
1 km = 1000 m 
 

0.001 km = 1 m 
 

 
* Use of centimeters in preparing contract documents is not allowed. 
     

B. LINEAR CONVERSION FACTORS (LCF)  
 

1. SI  to  IP Units 
 

 
SI      x    LCF        =  IP  

 
 

1 mm   0.039 37    in 
1 m   3.280 84    ft 
1 km   0.621 371    mile 

 
 

2. IP to SI Units (exact values) 
 

 
IP    x   LCF           =  SI 

 
 

1 in      25.4     mm 
1 ft            304.8     mm 
1 mile       1.609 344   km 
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C. DESIGN RENOVATIONS 
 

Conversion to linear metric dimensions is required for existing conditions, non-metric materials 
and equipment, and compliance to code. Three steps required for conversion are (1) analyze 
project requirement, (2) determine linear dimensions for existing conditions and (3) use 
appropriate metric scale for drawing the linear dimension.    

 
1. Analyze Project Requirement 

 
Analyze project requirements for design and life safety codes, and verify availability of metric 
or non-metric products. 

 
2. Determine Linear Dimension For Existing Conditions  

 
Prepare contract documents in "hard metric" with minimum use of "soft metric" to match 
existing dimensions and conditions. Determine minimum or maximum design dimensions and 
sizes to comply with code requirements. Change IP (feet and inches) to inches, before 
converting and rounding to SI units. Refer to Appendix B: PACDIV Design Branch Metric 
Parameters for conversion factors. 

 
3. Use Appropriate Metric Design Scale 

 
Use the appropriate metric scale (para II.C.4) for plans, elevations, sections, and details.  

 
D. OTHER METRIC UNITS CONVERSION FACTORS 
 

1. Metric Design Units 
 

Other metric conversion factors associated with specific design requirements for  
architectural, civil, electrical, mechanical, structural, and fire protection are listed in ASTM E 
621, Appendices and Metric Guide for Federal Construction (NIBS).  

 
2. Material and Products 

 
Refer to A.I.A. Mastermetric, Appendix C - Tables on coatings, wire gages, screw sizes, 
lumber sizes, pipe and tube designations, and metal and plastic conduit sizes.  
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 LINEAR METRIC ROUNDING GUIDELINES 
 FOR DESIGN AND CONSTRUCTION 
 
A. DESIGN UNITS 
 

1. In rounding metric units for design, drawing dimensions and detailing, the designer must base 
their professional assessment and determination on compliance to design and life safety code 
requirements, government policies, functional scope requirements, physical size limitations, 
existing conditions, and building products and equipment. See "Para B.1, Design Dimensions" 
below for preferred minimum rounding units. 

 
2. For design and life safety code requirements, round metric units to comply to maximum or 

minimum IP units. 
 

3. For building addition to existing conditions, round metric dimensions and add a note “match 
existing” to the units.   

 
4. For materials and products not available in metric, round soft metric units less than the 

materials and products unless minimum sizes are required. 
 
B. DESIGN DRAWINGS 
 

1. Design Scale And Preferred Rounding Units  
 

 
Metric Scale  (IP Scale)   Preferred Minimum Rounding Units 

                    Millimeters        Meters  Kilometers  
 
 
          1:1           (full scale)            5 mm   -   - 

   *1:5            (3"=1'-0")             5 mm   -   - 
        * 1:10           (1 1/2=1"-0")       5 mm   -   -  
        * 1:20     (5/8"=1'-0")       5 mm   -   -  
          1:25           (1/2"=1'-0")       5 mm   -   -  
        * 1:50     (1/4"=1'-0")     10 mm   -   -   
        * 1:100     (1/8"=1'-0")     25 mm   -   -  
        * 1:200  .  (1/16"=1'-0")     25 mm   0.000 m - 
          
          1:250     (1"=20'-0")     -         0.000 m 0.000 km 
        * 1:300      (1"=25'-0")     -         -   0.000 km   
        * 1:500        (1"=40'-0")     -         -   0.000 km 
        * 1:1000      (1"=80'-0")     -         -   0.000 km   

 
• Metric scale recommended by NAVFAC 
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2. Preferred minimum rounding will simplify use of metric, design, and construction of the 

project. As an example, the smallest metric unit dimension is preferred to be 5 mm when 
using metric scales 1:1 to 1:25 for details and detailed sections because any dimension less 
than 5 mm may be difficult to draw and construct.  Any dimension, material, or product less 
than the preferred minimum rounding unit of 5 mm (less than 1/4") should be identified as a 
notation as "3 mm glass", "3 x 3 mm grooves", or "1.5 mm sheet metal" rather than trying to 
dimension the drawing. For meters and kilometers, the preferred rounding of units is three 
decimal places (i.e. 0.000). 

 
C. SPECIFICATIONS 
 

The Unified Facilities Guide Specifications (UFGS) are in SI units. The SI units in the 
specifications must be the same as the SI units in the drawings.  

 
D.  COST ESTIMATING 
 

1.  For linear measurements, use millimeter and meter for design and construction, kilometer for 
long distances, and meter and kilometer for survey. 

 
2. For building area computations, the preferred scale is square meters. Use square kilometers 

for areas larger than the building site. Use meters for building and surrounding site. For very 
large land areas, use hectare (ha). 

 
3. Cubic meter is preferred for volume (dry) in construction. 

 
4.  Appendix B: PACDIV Design Branch Metric Parameters, provides other metric cost estimating 

rounding information. 
 
E. DESIGN CALCULATIONS 
 

Refer to Appendix B: PACDIV Design Branch Metric Parameters for conversion and rounding 
guidance on design calculations for architectural, structural, mechanical, electrical, civil, and fire 
protection. 
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 BASIC METRIC WRITING GUIDELINES 
 FOR DESIGN AND CONSTRUCTION 
 
This appendix section includes general guidelines for Unit Symbols, Unit Names, and Numbers. Unit 
Symbols are abbreviations of the unit names used primarily on drawings, specifications, and 
calculations. Unit names such as millimeters, meters, Celsius are used on written documents as 
correspondence and reports. 
 
A. Unit Symbols 
 

1. Capital Letter Symbols 
 

 
Symbol  Metric Units  Design Items 

 
 

 A   ampere  electric current 
 C    Celsius  temperature 
 F     farad   capacitance 
 G    giga   unit (billion) 109      (1 000 000 000) 
 H    Henry   inductance 

 
 J    Joule   British thermal unit 
 K    Kelvin   temperature 
 L    Liter   liquid 
 M     mega  unit (million) 106     (1 000 000) 
 N   Newton  force 

 
 Pa   Pascal   pressure 
 T        tera  unit (trillion) 1012    (1 000 000 000 000) 
 V    volt    electric voltage 
 W   watt   heat 
 

 
 

- Use capital "L" for liter as not to confuse lower case "l" from the number "1".   
- Use capital "M" (mega) for magnitudes 106 and higher ("M", "G" and "T"). 
- Use only one prefix with unit.  
- Kelvin is the official SI symbol for temperature, however, Celsius is the most commonly 

used. 
 

2. Combining symbols of unit name and unit quantity (prefixes)   
 

- Do not leave space between name and quantity. Write "kg", not "k g". 
- Do not mix unit names and symbols. Write "Nm", not "N meter". 
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3. Combining numerical units and unit symbols 
 

- Provide space between numerical units and unit symbols. Write "45 kg" and not "45kg". 
-  Unit symbols (name and quantity) are both singular and plural. Do not add "s" to the end 

of a symbol to indicate more than one unit. Write "45 kg" and not "45 kgs".  
   

4. Exponents and unit symbols 
 

- For numerical quantity, do not provide space between the unit symbol and the exponent 
(power). Write "m3", not "m  3". Use decimals prefixes for magnitudes of 103 and less, and 
numerical exponent (power) less than 106.  

- For temperature, provide a space between the numerical temperature unit (10) and the 
degree (0) as an example of 10 0C. Combine "0" as prefix to "C". Write "0C", not  "0  C" or 
"C0".  The symbol of Kelvin is given as a K, without the degree symbol. 

 
5. Plurality 

 
- Symbols are used as singular or plural.  Do not add "s" to symbols to indicate plural. 

Symbols never change to plural by adding “s” to the unit symbol.  
 
 6. Unit Prefixes and Symbols 

 
Unit prefixes are attached to unit symbols to form multiple units. As an example, symbol 1 km 
is 1000 m or “k” prefix symbol attached to a “ m” unit symbol to form a multiple symbol. 
Kilogram (kg) is the only SI unit with a prefix as part of its name and symbol. Do not use 
multiple prefixes with a unit and kilogram (kg).   
 
 

SI Unit Symbol Prefixes (of meter) 
 

Symbol Prefix Unit Factor 
T tera  1012    1 000 000 000 000 
G giga  10 9            1 000 000 000 
M mega  106                    1 000 000  
k kilo  103                            1000  
h hecto  102                              100 

da deka  101                                10  
   
d deci   10-1     0.1 
c centi   10-2     0.01  
m milli   10-3     0.001 
u micro   10-6     0.000 001 
n nano   10-9     0.000 000 001 
p pico   10-12    0.000 000 000 001 
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B. Unit Names 
 

1. Spell names in lower case including those derived from names except for Celsius. (eg: meter, 
millimeter, kilogram, second, newton, pascal, liter) 

 
2. Combining units and quantities 

 
Do not mix unit names and symbols. Write "newton meter", not "N meter". 

 
 3. Plurality  
 

In writing, add "s" to end of unit names to indicate a value greater than one except for hertz, 
lux, and siemens.  The word “metric” is used as singular and plural.  
 

4. Exponents and unit names 
 

Exponents could be expressed as numerical powers with unit symbols or written as "square", 
"squared", "cubic", and "cubed" with unit names. Write exponents preceding the unit names 
as "square meters" for area and "cubic meters" for volume, etc.  Write exponents following the 
unit names as "meters squared" and "meters cubed".  

  
For written documents such as letters, reports, etc., abbreviations of exponents as  "sq." 
(square or squared) and "cu" (cube or cubed) should not be used with written unit names (eg: 
not sq. millimeter, cu. meter, sq. mm, m2 , mm3).  

 
For drawings and specifications, use symbols for unit names and exponents. 

 
C. Numbers 

 
1. Numerical Arrangement 

 
 
   Number of Digits  Arrangement         Example 
 
   
  0 digits or less   Group to right of decimal (millimeter)        0.1 
  0 digits or less   Group to right of decimal  (meter )        0.123 
  3 digits     Group three digits together       321 
  4 digits or less          Group four digits together     4321  
  5 digits or more        Group digits in threes with space    654 321 
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2. Decimal Point 

 
- Do not use decimal point for millimeters except for materials and products manufactured 

less than one millimeter in thickness such as sheet metal.  
- Use decimals for meter units. Use not more than three digits (thousand unit = millimeters) 

to the right of the decimal point when using meters. Place a zero to the left of the decimal 
point for units less than 1. 

- Provide a space between numerical groupings instead of commas.  
 

3. Other Metric Numerical Units 
 

- Use microns for coating and film thickness.  1 mil = 0.0254 mm = 25 microns. See 
conversion table on page B-6.e. 
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CODE 04G ENGINEERING SYSTEMS METRIC PARAMETERS 

 
 
A. GENERAL INFORMATION 

 
1. Guidance for drawing sheet sizes are in Section II. Design Documents Preparation. 
 
2. Graphic samples of drawing sheets are in Appendix A - 6 and scales and reference symbols 

are in Appendix A - 7. 
 
B. POINT OF CONTACT 

 
Point of contact on metric policies on drawing sheet and graphic requirements is the Engineering 
Systems Manager. 
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 CODE 401 ARCHITECTURAL BRANCH METRIC PARAMETERS 
 
A. GENERAL INFORMATION 
 

1. All design and calculations, as much as possible, shall adhere to the applicable  international 
metric standards of the "System of International Units" (SI). 

 
Design professionals must use common sense and professional judgment when  
converting "Inch-Pound" (IP) standards to SI units. Not all conversions are logical and intuitive 
during the metrication period. It will require the design professional's understanding and 
experience in metric. Manufacturers may set their own dimensional standards and procedures 
of metric-size products. (IP products are usually manufactured to comply with industry 
standards) The design professional must research dimensional standards and policies on 
metric and converted metric products to avoid design and product construction conflicts and 
discrepancies. 

 
2. Metric design based on 600 x 600 mm planning grid is preferred. The designer must strive to 

use as many "hard metric" products as possible. Where metric products are not available or 
determined to be uneconomical by research and design analysis, "soft metric" (converted) 
metric products will be acceptable. 

 
3. The Cox Bill requires concrete masonry units and recessed lighting fixtures to be designed in 

soft metric to allow for construction using IP unit products. 
 
B. REFERENCES 
 

1. AIA Master Systems, MASTERMETRIC, second edition, Jul 1995. 
 

2.  ASTM E 621, Standard Practice for Use of Metric (SI) Units in Building Design and 
Construction.      

 
3. ASTM E 380, Standard Practice for Use of the International System of Units (SI) (the 

Modernized Metric System). 
 

4.  General Services Administration (GSA), Office of Design and Construction, Metric Design 
Guide. 

 
C. DRAWINGS 
 

1. Use only one unit of measure on the drawing.  The unit of measure should be in millimeter 
(mm) except for large scale site plans or cartographic drawings where the unit of measure will 
be in meters (m).  

  
2. Omit unit symbols such as "mm" (or "m"), except for detail notes, and provide a general note 

"All linear dimensions are in millimeters (or meters) unless otherwise noted" on the drawing 
sheet.  
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3. All dimensions of architectural materials and products on the drawings will be in "hard metric" 

unless conditions are critical to a point where "soft metric" units will be required and to comply 
with the Cox Bill to allow concrete masonry units and recessed light fixtures fabricated in IP 
units. See paragraph D. Codes and Standards guidance on "soft metric" units. Refer to 
NAVFAC Metric Product Starter List which provides a list of manufacturers with metric 
products. 

 
4. See pages B - 1.c, B - 1.d, B - 1.e, B - 1.f, and B - 1.g on sample drawings in metric.  

 
D. CODES AND STANDARDS 
 

1. 90% of codes and standards are converted to metric. 
 

2. When complying to codes and standards, the metric design shall meet or exceed 
 minimum requirements before rounding the units. When minimum requirements of  
 codes and standards are in IP units, metric calculations shall meet or exceed  
 converted metric equivalent of the IP units.  

 
E.  POINT OF CONTACT 
 

Point of contact on metric policies on architectural design is PACDIV Architectural Branch 
Manager.     
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CODE 402 STRUCTURAL BRANCH METRIC PARAMETERS 
 
A. DESIGN ANALYSIS 
 

1. All calculations should be made using SI units.  However, where some industry standards are 
available only in IP units, and until such time when these are converted, calculations may be 
done in IP units with final answers converted to SI metric. 

 
2. All engineering materials and products shall be specified in SI metric units. See Conversion 

Factors (Structural) and Metric Conversion Guide (Structural)  provided herein. 
 
B. DRAWINGS 
 

1. Do not use dual units (metric and inch-pound) in dimensioning. 
 
2. See also Section II. DESIGN DOCUMENTS PREPARATIONS. 

 
C. SPECIFICATIONS 

 
1. Ensure that a list of "hard metric" products (those that change to standardized metric sizes) is 

included in the contract documents. 
 
D. COST ESTIMATES 
 

1. Do not increase cost allowances for construction.  While metrication may add a small amount 
to project costs (some estimate 1 percent), the difference should be within the cost estimate's 
margin of error. 

 
E. POINT OF CONTACT 

 
Point of contact on metric policies on structural design is PACDIV  Structural Branch Manager. 
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STRUCTURAL CONVERSION FACTORS 
 

 
QUANTITY 

 
FROM INCH-LBS 

 
TO METRIC 

 
MULTIPLY BY 

 
Acceleration 

 
ft/sec2 

 
m/s2 

 
0.3048 

 
* Angle 

 
degree 

 
radian 
degree 

 
0.017 453 3 
(same as IP unit) 

 
Bending moment, 

Torque 

 
ft-lb 
ft-kip 

 
N-m 
kN-m 

 
1.355 828 
1.355 828 

 
Concrete strength 

 
ksi 

 
MPa 

 
6.894 757 

 
Force 

 
lb 
kip 

 
N 
kN 

 
4.448 222 
4.448 222 

 
Force/unit length 

 
plf 
klf 

 
N/m 
kg/m 

 
14.593 9 
14.593 9 

 
Mass density 

 
pcf 

 
kg/m3 

 
16.018 5 

 
Mass/unit area 

 
psf 

 
kg/m2 

 
4.882 43 

 
Mass/unit length 

 
plf 

 
kg/m 

 
1.488 16 

 
Mass 

 
lb 
kip 

 
kg 

metric ton 

 
0.453 592 
0.453 592 

 
Moment of mass 

 
lb-ft 

 
kg-m 

 
0.138 255 

 
Moment of inertia 

 
lb-ft2 

 
kN-m2 

 
0.042 140 1 

 
Momentum 

 
lb-ft/sec 

 
kg-m/s 

 
0.138 255 0 

 
Pressure, stress, 

Modulus of Elasticity 

 
psf 
ksf 
psi 
ksi 

 
Pa 
kPa 
kPa 
MPa 

 
47.880 3 
47.880 3 
  6.894 76 
  6.894 76 

 
Second moment Of area 

 
in4 

 
mm4 

 
416 231 

 
Section modulus 

 
in3 

 
mm3 

 
16 387.064 

 
Velocity 

 
ft/sec 
mph 

 
m/s 
m/s 

 
0.304 80 
0.447 04 

 
Volume 

 
cu. in. 
cu. ft. 
cu. yd. 

 
cm3 
m3 
m3 

 
16.387 064 
  0.028 317 
  0.764 555 

 
* Note:  Angles in metric may be expressed in either radians or degrees. 
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USA STEEL REINFORCING BAR SIZES 
 

 
MATERIAL 

 

 
PRODUCT 

 
METRIC BAR 

   Size          As (cm2) 

 
IP EQUIV. 

Size 

 
COMMENTS 

 
 
 

Steel 

 
 
 

Rebars 

 
#10 
#13 
#16 
#19 
#22 
#25 
#29 
#32 
#36 
#43 
#57 

 
0.7097 
1.290 
2.000 
2.839 
3.871 
5.097 
6.452 
8.194 

10.064 
14.516 
25.806 

 
#3 
#4 
#5 
#6 
#7 
#8 
#9 

#10 
#11 
#14 
#18 

 

 
Listed are Soft Metric Rebar 
sizes as adopted by the 
reinforcing  steel industry, 
conforming to AASHTO M31M 
and ASTM A615M 
specifications 
 
Metric Rebar Design and 
Detailing Data is available from 
Concrete Reinforcing Steel 
Institute (CRSI). Phone: (708) 
517-1200 

 
 

 
JIS STEEL REINFORCING BAR SIZES 

(Japanese rebar sizes, used only for projects in Japan) 
 

MATERIAL 
 

 
PRODUCT 

 
BAR  
Size 

 
DIAMETER 

D (mm) 

 
AREA 

A (cm2) 

 
EQUIVALENT I-P SIZE 

     A (in2)         Size # 
 
 
 
 

Steel 
 

 
 
 
 

Rebars 

 
D6 
D10 
D13 
D16 
D19 
D22 
D25 
D29 
D32 
D35 
D38 
D41 

 

 
    6.35 
    9.53 

12.7 
15.9 
19.1 
22.2 
25.4 
28.6 
31.8 
34.9 
38.1 
41.3 

 

 
  0.3167 
  0.7133 

1.267 
1.986 
2.865 
3.871 
5.067 
6.424 
7.942 
9.566 

   11.40 
   13.40 

 
0.0491 
0.1106 
0.1964 
0.3078 
0.4441 
0.6000 
0.7854 
0.9957 
1.2310 
1.4827 
1.7670 
2.0770 

 
- 
3 
4 
5 
6 
7 
8 
9 

10- 
11+ 
11- 
14- 
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STEEL STRUCTURAL SHAPES AND PRODUCTS 

 
 

MATERIAL 
 

 
PRODUCT 

 
I-P UNIT 

 
SI UNIT 

 
COMMENTS 

 
Steel 

 
Structural 
Shapes 
(Series W, 
M, S, HP, 
C, and MC) 

 
inch 

 
lbs/ft 

 
mm 

 
kg/m 

 
Use converted metric for sizes and 
weights. Actual dimensions 
are rounded to the nearest mm; 
masses, rounded to the nearest 
kg/m. But nominal depth of each 
shape is rounded to 10 mm. 
(Reference: May-June 1995 issue of 
Metric in Construction). 
e.g.: W10x23 = W26x49   
 

 
Steel 

 
Angles 

 
inch 

 
mm 

 
Leg sizes are converted metric 
rounded to the nearest mm, and 
thickness rounded to the nearest 
0.1 mm. 
 

 
Steel 

 
Pipes 

 
inch 

 
mm 

 
Converted with new designations 
based on ISO DN (diameter 
nominal) sizes, where 1 inch = 25 
mm. Eg.: A 6-inch standard pipe will 
be a DN 150 pipe, and a 6-inch 
extra-strong pipe will be a DNX 150 
pipe.  
 

 
Steel 

 
High-
Strength 
Bolts, Nuts, 
Washers 

 
inch 

 
mm 

 
Hard metric series designated by an 
“M” prefix followed by the actual 
diameter in millimeters: M16, M20, 
M22, M24, M27, M30 and M36. 
 

 
Metal 

 
Sheet Metal  

 
inch 
gage 

 
mm  

  

 
Converted metric, rounded to the 
nearest 0.05 mm, if below 1.0 mm, 
or to nearest 0.1 mm, if above 1.0 
mm. 
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WELDING 
 

 
MATERIAL 

 

 
PRODUCT 
Electrodes 

 
I-P UNIT 

ksi 

 
SI UNIT 

MPa 

 
COMMENTS 

 
Welding 

 

 
E60 
E70 
E80 
E90 

       E100 

 
60 
70 
80 
90 

      100 

 
410 
480 
550 
620 
690 

 

 
Fillet weld sizes are expressed in 1 mm 
increments up to 8 mm; 2 mm 
increments from 8-20 mm; 5 mm 
increments from 20-40 mm; and 10 mm 
increments beyond 40 mm. 

 
 

 
CONCRETE AND MASONRY 

 
 

MATERIAL 
 

 
PRODUCT 

 
I-P UNIT 

 

 
SI UNIT 

 
COMMENTS 

 
Concrete 

 

 
Concrete 
Strength 

 
2900 psi 
3626 psi 
4351 psi 
5076 psi 
5801 psi 
6526 psi 

 
20 MPa 
25 MPa 
30 MPa 
35 MPa 
40 MPa 
45 MPa 

 
Concrete strengths in SI units are 
specified in 5 MPa increments, per ACI 
318. Equivalent I-P units in psi are as 
shown. 

 
Masonry 

 

 
CMU sizes 

 
Nominal 

8x8x16 in. 

 
Actual 

(Rounded) 
190x190x390 

 
Specify rounded actual sizes, converted 
from I-P sized blocks, but use hard 
metric for overall wall and opening 
dimensions. 
 

 
 

 
LUMBER 

 
 

MATERIAL 
 

 
PRODUCT 

 
I-P UNIT 

 
SI UNT 

 
COMMENTS 

 
Lumber 

 

 
Wood Studs 

 
 
 

Plywood 
Sheet  

 
Nominal 

2x4 inches 
 
 

Modular 
48x96 inches 

 
Actual 

(Rounded) 
38x89 mm 

 
Modular 

1200x2400 mm 
 

 
Use rounded actual sizes for lumber 
and modular metric sheet sizes for 
plywood. (Reference: AIA “Masterspec” 
Weights and Measure Policy, dated 
8/94. 
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WELDED WIRE FABRIC IN IP UNITS 
 
 

Spacing 
(inches) 

 
Diameter 
(inches) 

 

 
Style Designation 

(IP Units) 

Longitudinal Transverse Longitudinal Transverse 
6x6 – W1.4 x W1.4 6 6 .135 .135 
6x6 – W2.1 x W2.1 6 6 .162 .162 
6x6 – W2.9 x W2.9 6 6 .192 .192 
6x6 – W4 x W4 6 6 .225 .225 
     
4x4 – W1.4 x W1.4 4 4 .135 .135 
4x4 – W2.1 x W2.1 4 4 .162 .162 
4x4 – W2.9 x W2.9 4 4 .192 .192 
4x4 – W4 x W4 4 4 .225 .225 

 
 
 
 

WELDED WIRE FABRIC IN SI UNITS 
 
 

Spacing 
(mm) 

 
Diameter 

(mm) 

 
Style Designation 

(SI Units) 
Longitudinal Transverse Longitudinal Transverse 

152x152 – MW9.1 x MW9.1 152 152 3.4 3.4 
152x152–  MW13.3 x MW13.3 152 152 4.1 4.1 
152x152 – MW18.7 x MW13.7 152 152 4.8 4.8 
152x152 – MW25.8 x MW25.8 152 152 5.7 5.7 
     
102x102 – MW9.1 x MW9.1 102 102 3.4 3.4 
102x102 – MW13.3 x MW13.3 102 102 4.1 4.1 
102x102 – MW18.7 x MW18.7 102 102 4.8 4.8 
102x102 – MW25.8 x MW25.8 102 102 5.7 5.7 

 
    * Gage sizes from ASTM A 510M for carbon steel. See ASTM B 3 for copper gage sizes. 
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 CODE 403 MECHANICAL BRANCH METRIC PARAMETERS 

 
A.  DESIGN CALCULATIONS: 
 

All design calculations (e.g. air conditioning load calculations, piping system sizing, duct sizing, 
etc.) shall be done in metric using metric coefficients and factors.  Where product data or 
equation coefficients are not available in metric, calculations based on I-P units will be allowed 
with the end result converted to metric.   

 
B. GENERAL NOTES FOR CONVERTING FROM INCH-POUND (I-P) TO METRIC: 
 

Where code requirements or applicable standards reflect minimum or maximum values in I-P 
units, those minimum or maximum values shall be maintained when converted to metric.  This is 
also applicable for required clearances, dimensions, etc. 

 
C.   MATERIAL: 
 

1.  PIPE: 
 

The physical pipe size will not change but will be relabeled in metric (see attached table 
"Recommended Nominal Metric Sizes For Pipe Products"). The metric equivalent is called DN 
for "diameter nominal" (example: a 6-inch standard pipe will be relabeled as DN150 pipe).  For 
specifications and other project documentation (with the exception of drawings) the metric 
designation for pipe shall be written as DN150 as opposed to 150 mm.  On the project 
drawings and sketches where all units are understood to be shown in millimeters, the pipe 
size shall be shown as 150 (without the "mm"). 

 
Pipe cross sections will not change.  Fittings, flanges, couplings, valves, and other piping 
components will also be relabeled following the same format as the piping. 

 
All product dimensions covered by ASME B16.1 and ASME B1.20.1 remain unchanged. 
(Note:  Pipe fittings manufactured to ASME B16.3 are threaded with ASME B1.20.1 pipe 
threads.)  The following examples showing metric designation for pipe and fittings are 
provided: 

 
example:  a 6-inch x 6-inch x 4-inch, Class 125, Grade A, reducing tee per ASME B16.1 is 
designated in metric as a DN150 x DN150 x DN100, Class 125, Grade A, reducing tee per 
ASME B16.1. 

  
example:  a 2-inch Class 150 malleable iron 90 degree elbow per ASME B16.3 is designated 
in metric as a DN50 Class 150 malleable iron 90 degree elbow per ASME B16.3. 

 
example:  a specification calling for a minimum 2-inch drain valve is designated in metric as a 
minimum DN50 drain valve. 
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2.  SHEET METAL: 
 

The physical size (thickness) of the sheet metal will not change but will be soft converted to 
tenths of a millimeter.  The designation for sheet metal will change from "gage" to millimeters.   

 
D. POINT OF CONTACT 
 

Point of contact on metric policies on mechanical design is PACDIV Mechanical Branch Manager. 
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RECOMMENDED NOMINAL METRIC SIZES 
FOR PIPE PRODUCTS 

 
 

NPS 
(inches) 

 
 DN 

(mm) 

 
NPS 

(inches) 

 
DN 

(mm) 
 

1/8 
 

6 
 

8 
 

200 
 

3/16 
 

7 
 

10 
 

250 
 

1/4 
 

8 
 

12 
 

300 
 

3/8 
 

10 
 

14 
 

350 
 

1/2 
 

15 
 

16 
 

400 
 

5/8 
 

18 
 

18 
 

450 
 

3/4 
 

20 
 

20 
 

500 
 

1 
 

25 
 

24 
 

600 
 

1 1/4 
 

32 
 

28 
 

700 
 

1 1/2 
 

40 
 

30 
 

750 
 

2 
 

50 
 

32 
 

800 
 

2 1/2 
 

65 
 

36 
 

900 
 

3 
 

80 
 

40 
 

1000 
 

3 1/2 
 

90 
 

44 
 

1100 
 

4 
 

100 
 

48 
 

1200 
 

4 1/2 
 

115 
 

52 
 

1300 
 

5 
 

125 
 

56 
 

1400 
 

6 
 

150 
 

60 
 

1500 
 
 
       For pipe over 60 inches, use 1 inch equals 25 mm 
       NPS is the inch-pound designation for "Nominal Pipe Size" 
       DN is the metric designation for "Diameter Nominal" 

 
Source: Construction Metrication Council, National Institute of Building Sciences, August 1993 
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MECHANICAL CONVERSION UNITS 

 
 

Type of 
Measurement 

 
IP Unit 

 
SI Unit 

 
Conversion Factor (IP 

to SI) - multiply by: 
 
Temperatures 

 
degrees F 

 
degrees C 

 
5/9(t - 32) 

 
Pressure 
 
 
 

 
psig 
 
inches of mercury 
 
inch wg 
 
feet of water column 

 
kPa 
 
kPa 
 
Pa 
 
kPa 

 
6.895 
 
3.386 
 
249 
 
2.984 

 
Volume 

 
gal 
 
barrel  (bbl) 
   (fuel oil - 42 gal) 

 
L 
 
L 

 
3.785 
 
158.987 

 
Flow 

 
gpm 

 
L/s 

 
0.06308 

 
Rate of Heat Flow, 
Refrigeration 
Capacity 

 
tons 
 
 Btuh  

 
kW 
 
W 
kW 

 
3.517 
 
0.2930 
2.93 x 104 

 
Air Flow 

 
cfm 

 
L/s 

 
0.4719 

 
Sheet Metal 

 
gage (inches) 

 
mm 

 
25.4 

 
Fin Spacing 

 
fins per inch 

 
mm oc 

 
 

 
Motor 

 
hp 

 
kW 

 
0.746 

 
Velocity 

 
fpm 

 
m/s 

 
5.08 x 103 
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 CODE 404 ELECTRICAL BRANCH METRIC PARAMETERS 
 
 
A. GENERAL INFORMATION 
 

1. 1996 National Electrical Code (NEC) is written using inch-pound (I-P) units of  measure.  
Where the specified I-P clearances, dimensions, etc. reflect minimum or maximum values, 
those minimum and maximum values shall be maintained when converted to metric.  Similarly 
where other codes, standards, professional and trade organization documents are written 
using the I-P system, the specified minimum and maximum values shall be maintained. 

 
2. In many electrical engineering designs, "exact" equipment dimensions are normally not 

specified since many vary between manufacturers.  Where equipment space allocations are 
critical, minimum and maximum values could be use to identify equipment dimensions that 
should not be exceeded.  Where electrical equipment are available in metric sizes, specify a 
minimum of three manufacturers.  For example, lighting fixtures for lay-in ceilings are 
available in 600 X 600 mm and 600 X 1200 mm metric sizes.  A list of manufacturers are 
shown in the GSA M2 Metric Design Guide.  Other manufacturer may also be available. 

 
B. METRIC UNITS AND CONVERSION GUIDES 
 

1. Metric conversion to the International System of Units (SI) will not affect some of the 
electrical unit designations such as current (amperes), potential (volts), frequency (Hertz) and 
power (watt).  However, many have changed.  Refer to the reference documents such as 
American Institute of Architects, MASTERMETRIC, Second Edition July 1995 and ASTM E-
380-9a, Standard Practice for Use of the International System of Units for the proper SI unit 
designations, symbols and conversion factors. 

 
2. Electrical wire sizes will remain as American Wire Gauge (AWG), until further notice, and will 

not be specified in metric sizes.  Note that AWG is a neutral unit of measurement which 
indicates thickness but in itself is neither SI nor I-P. 

 
3. 1996 NEC will contain Fine Print Notes (FPN) that includes nominal metric sizes for various 

types of conduits and tubing. Physically, the conduits and tubing will not change.  They have 
been reclassified by nominal metric sizes.  For conduits not covered by the 1999 NEC, refer 
to industry standards such as NEMA.  Nominal I-P  conduit and tubing sizes and their 
equivalent nominal metric designations are as follows: 

 
1/2"    = 16 mm 1-1/2" = 41 mm 3-1/2" =  91 mm 
3/4"    = 21 mm 2"       = 53 mm 4"       = 103 mm 
1"       = 27 mm 2-1/2" = 63 mm  5"       = 129 mm 
1-1/4" = 35 mm 3"       = 78 mm 6"       = 155 mm 

 
C. POINT OF CONTACT 
 

Point of contact on metric policies on electrical design is PACDIV Electrical Branch Manager. 
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  CODE 405 CIVIL BRANCH METRIC PARAMETERS 
 
A. SURVEYING 
 

1. Horizontal Measurements 
 

Use millimeters, meters and kilometers. Use U.S. feet (not international feet) when 
converting back to IP units. 

 
2. Vertical Measurements 

 
Use meters for elevations. Base the reference datum as zero (e.g. MLLW =0.000 meters 
even if it was MLLW = 100 feet). Convert all other BM elevations accordingly. (If BM is 
110.235 ft based on an assumed datum of MLLW = 100.00 feet, then the BM should read 
3.120 meters, MLLW). 

 
B. SOILS INVESTIGATION 
 

Use lengths, forces, and pressures in SI metric units. Data such as sampling depths, blows per 
300 mm and soil strength, etc. and reports should be in SI metric. However, use N values if they 
are developed based on 140 lb weight falling 30 inches on Standard Penetration Test (SPT) 
sampler. CBR values should be still be reported based on IP system. 

 
C. PAVEMENT DESIGN AND EARTHWORK 
 

Use metric design where metric products and design standards are available. 
 
D. WATER SUPPLY AND SEWER 
 

For pipe sizing, design can be in IP and converted into SI metric, i.e. converted (soft) metric.  
 
E. DRAINAGE DESIGN 
 

Design can be in metric after converting input such as rainfall intensity from IP to metric. 
However, much of the design charts and other input will be IP. The results can then be converted 
into metric design. 

 
F. USE OF UNITS 
 

See Structural, Mechanical and Fire Protections design parameters for typical units. 
 
G. POINT OF CONTACT 
 

Point of contact on metric policies on civil design is PACDIV Civil Branch Manager. 
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CODE 406 SPECIFICATIONS/COST BRANCH METRIC PARAMETERS 

 
 
A. SPECIFICATIONS METRIC UNITS 
 

1. Use same unit names, symbols and numerical designations in the drawings and 
specifications. 

 
2. Do not use dual units (metric and inch-pound) in specifications. 

 
3. Use nominal metric dimensions established by the manufacturer or industry. 

 
4 Be aware of drawing requirements for life safety and other code requirements. Material 

thickness must comply with code requirements unless accepted by a testing agency. 
 
 5 Round off (soft) metric units to a 10 mm numerical base for product sizes and dimensions. 

Use "0" or "5" for the "one integer" (from 1, 10, 100, etc.) of the numerical arrangement. The 
greatest numerical value of 2.5 mm between "0" and "5" is less than 1/8 inch. Consult with 
the designer to determine use of "0" or "5" mm of the linear dimensions.  

 
As an example for non-code design, towel bar sizes of 24 and 36 inches may be rounded in 
metric units of 600 and 900 mm (actual conversion of 609.6 and 914.4 mm).  
 
For life safety and other code requirements such as a 5/8 inch thick gypsum ,   

 
 6. The paragraph “SCHEDULE” at the end of UFGS technical sections list both SI and IP 

conversion units. Edit the paragraph and add other units used in the sections. 
 
 7 Material thickness of units less than 3 mm (1/8 inch) for coatings, finishes, sheet metal, 

roofing materials, vapor barriers are usually identified in the specifications rather than the 
drawings.  

 
 8. Conversion Tables for specifications and cost estimating are included in PACDIV 406 Branch 

parameters: 
 
   Metric Units: Rule of Thumb 
   Area  
   Coating and Film Thickness 
   Mass (weight): Avoirdupois 
   Temperature 
   Volume: Dry 
   Volume: Liquid 
   Wind Velocity 
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B. MATERIALS AND PRODUCTS 
 

1. Specify materials and products in hard metric, soft metric, or nominal metric. The “Cox Bill” 
known as the Savings in Construction Act of 1996 does not allow recessed light fixtures and 
concrete block to be designed and specified in hard metric. 

 
2. Most building materials and products are relabeled in soft metric or nominal metric units. 

Product availability should not be a significant problem. Verify the availability of materials and 
products to prevent subsequent problems. 

 
3. Fire, acoustic, and thermal ratings metric products and design systems will not required 

recalculation or testing. Examples are gypsum board, fire doors, fire rated ceiling tile, and 
acoustical rated partition. 

 
C. COST ESTIMATING 
 

1. Use R. S. Means Company, Inc. manual "How to Estimate With Metric Units" for Part I: 
Metric estimating guidelines,  Part II: Metric Estimating by Master Format Division, and Part 
III: Metric In Design. Part III includes Appendices A: Metric Conversion Tables, B: Metric 
Product Sources, C: Metric References, and D: Professional Associations. 

 
C. POINT OF CONTACT 
 

Point of contact on metric policies on specifications and cost is PACDIV  Specifications and Cost 
Branch Manager. 
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METRIC UNITS: RULE OF THUMB 
 

 
Measure 

 

 
Metric Unit 

 
Symbol 

 
Rules of Thumb 

(approximate IP units) 

 
Remarks 

 
Area 

 

 
square 
meter 

 
m2  

 
1 m2  = 10 sq ft  

 

 
Length 
 

 
meter 
millimeter 

 
m 

mm 

 
1 m =  3 feet 
1 mm = thickness of dime 
25 mm = 1 inch 
300 mm = 1 foot 
 

 

 
Mass :avoirdupois 
(weight) 
 

 
kilogram 

 
kg 

 
1 kg = 2.2 pounds 
1000 kg      = 2200 pounds 
(metric ton) 
 

 

 
Pressure: 

 

 
Pascal 
kilopascal 

 
Pa 
kPa 

 
 
10 kPa = 1.45 psi 
 

 

 
Slope 
 

 
percent 
unit ratio 
 

 
% 

mm: mm 
mm: m 
m: m 

 
% (sine) 
inch: inch 
inch: feet 
feet: feet 
 

 

 
Temperature 
 

 
degree 
Celsius 

 
oC 

 
1 oC = 1.8o F + 32 F = 33.8o 
F 
10 oC = 18o F+ 32o F = 50 o F 

 
100 water boils (212 o F)  
 40 is hot           (104o F) 
 37 body          (98.6 o F) 
 30 is warm         (86o F) 
 20 is nice           (68o F) 
 10 is cool           (50o F) 
   0 is ice             (32o F) 
 

 
Volume (dry) 

 
cubic 
meter 

 
m3 

 
1 m3 = 35 cubic feet  
 

 

 
Volume (liquid) 

 
Liter  

 
L 

 
1 L =  one quart 
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AREA 
 

 
Square feet 

(sf) 

 
Square meter 

(m2) 

 
Square feet 

(sf) 

 
Square meter 

(m2) 

 
Square feet 

(sf) 

 
Square meter 

(m2) 
  1       9.290-02           100         9.290        10,000       929.034 

          2       0.185           200       18.580        20,000     1858.060 
          3       0.278           300       27.870        30,000     2787.091 
          4       0.371           400       37.161        40,000     3716.121 
          5       0.464           500       46.451        50,000     4645.152 
          6       0.557           600       55.741        60,000     5574.182 
          7       0.650           700       65.032        70,000     6503.212 
          8       0.743           800       74.322        80,000     7432.243 
          9       0.836           900       83.612        90,000     8361.273 
      
        10       0.929        1,000       92.903       100,000     9290.304 
        20       1.858        2,000      185.806   
        30       2.787        3,000      278.710   
        40       3.716        4,000      371.613   
        50       4.645        5,000      464.517   
        60       5.574        6,000      557.420   
        70       6.503        7,000      650.323   
        80       7.432        8,000      743.227   
        90       8.361        9,000      836.130   
      

 
 

 
       ft2   = 0.093 m2 
       yd2 = 0.836 m2 
       roof square = (100) x 0.093 = 9.3 m2) 
 

 
  

m2  =  10.764 sf  
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COATING AND FILM THICKNESS 
  

             
mils      to      mm          microns 

  

 
Microns        mm       to      mils 

 
 
           0.5                 0.0127           13 
           1.0                 0.0254           25 
           1.5                 0.0381           38 
           2.0                 0.0508           51 
           2.5                 0.0635           64 
         
           3.0                 0.0762           76 
           3.5                 0.0889           89 
           4.0                 0.1016         102  
           4.5                 0.1143         114 
           5.0                 0.1270         127 
      
           6.0                 0.1524         152 
           7.0                 0.1778         178 
           8.0                 0.2032         203 
           9.0                 0.2286         229 
 
         10.0                  0.254           254 
         20.0                  0.508           508 
         30.0                  0.762           762 
         40.0                  1.16           1016 
         50.0                  1.27           1270 
 
         60.0                  1.524         1524 
         70.0                  1.778         1778 
         80.0                  2.032         2032 
         90.0                  2.286         2286 
       100.0                  2.54           2540 
 
       110.0                  2.794         2794 
       120.0                  3.048         3048 
       130.0                  3.302         3302 
       140.0                  3.556         3556 
       150.0                  3.81           3810 

 
               10            0.01                 0.4 
               20            0.02                 0.8 
               30            0.03                 1.2 
               40            0.04                 1.6 
               50            0.05                 2.0 
 
               60            0.06                 2.4 
               70            0.07                 2.8 
               80            0.08                 3.2 
               90            0.09                 3.6 
             100            0.1                   3.9 
 
             200            0.2                   7.9 
             300            0.3                  11.8 
             400            0.4                  15.8 
             500            0.5                  19.7  
 
             600            0.6                  23.6 
             700            0.7                  27.6 
             800            0.8                  31.5 
             900            0.9                  35.5 
            
           1000            1                      39.4 
           1200            1.2                   47.3 
           1400            1.3                   55.2 
           1600            1.6                   63.0 
           1800            1.8                   70.9 
 
           2000            2                      78.8 
           2500            2.5                   98.5 
           3000            3                    118.2 
           3500            3.5                 137.9 
           4000            4                    157.6 
 

 
  1 mil = 0.001 inch  
  1 mil = 0.0254 mm = 25.4 microns 
 

 
  1 mm =  1000 microns = 39.4 mils 
  1 micron = 0.001 mm = 0.0394 mils 
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MASS (WEIGHT) :  AVOIRDUPOIS 

 
 

Ounces 
(oz) 

 
Gram 

(g) 

 
Pounds 

(lb) 

 
Kilogram (kg) 

 
Pounds 

(lb) 

 
Kilogram 

(kg) 
1 28.35 1 0.453 100 45.36 
2 56.70 2 0.907 200 90.72 
3 85.05 3 1.361 300 136.08 
4 113.4 4 1.814 400 181.44 
5 141.75 5 2.268 500 226.8 
6 170.1 6 2.738 600 272.16 
7 198.45 7 3.175 700 317.52 
8 226.8 8 3.629 800 362.88 
9 255.15 9 4.082 900 408.24 
      

10 283.5 10 4.536 1000 453.6 
11 311.85 20 9.072 2000 907.2 
12 340.2 30 13.608 3000 1360.8 
13 366.55 40 18.144 4000 1814.4 
14 396.9 50 22.68 5000 2268 
15 425.25 60 27.216 6000 2721.6 
16 453.6 70 31.752 7000 3175.2 
  80 36.288 8000 3628.8 
  90 40.824 9000 4082.4 
      

 
1 oz =   28.349 52 g 
               0.028 349 52 kg 
1 lb =      0.453 592 kg 

 

 
1 g =  0.035 oz 
1 kg = 2.2 lb 
 
 

 
 

 
MASS PER UNIT AREA 

 
  1 oz/ft2 x 0.305 1 = 1kg/m2 
  1 lb/ft2  =  4.882  kg/m2 

 

 
MASS PER UNIT LENGTH 

 
  1 lb/in x 17 858 = 1kg/m 
  1 lb/ft  =  1.488  kg/m 
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TEMPERATURE 
 

 
Celsius (Centigrade) 

0C 
  

 
Fahrenheit 

0 F 

- 30 - 22.0 
- 20 - 4.0 
- 10 + 14.0 

  
0 32.0 
1 33.8 
2 35.6 
3 37.4 
4 39.2 
5 41.0 
6 42.8 
7 44.6 
8 46.4 
9 48.2 
  

10 50.0 
20 68.0 
30 86.0 
40 104.0 
50 122.0 
60 140.0 
70 158.0 
80 176.0 
90 194.0 
  

100 212.0 
200 392.0 
300 540.0 

  
 

0C = (0 F– 32) 
1.8 

 
1 0C = 1.80 F 

 

 
0  F= (0C x 1.8) + 32 

 
 

1 0 F = 0.56 0C 
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VOLUME:  DRY 
 

 
Cubic Meter 
(m3 or cu. m) 

 

 
Cubic Feet 

(ft3 or cu. ft.) 

 
Cubic Yard 

(yd3 or cu. yd.) 

1 35.31 1.31 
2 70.62 2.62 
3 105.94 3.92 
4 141.26 5.23 
5 176.57 6.54 
6 211.89 7.85 
7 247.20 9.16 
8 282.52 10.46 
9 317.83 11.77 
   

10 353.14 13.08 
20 706.29 26.16 
30 1059.43 39.24 
40 1412.58 52.32 
50 1756.72 65.40 
60 2118.88 78.48 
70 2472.01 91.56 
80 2825.16 104.37 
90 3178.30 117.71 
   

100 3531.45 130.79 
200 7062.89 261.59 
300 10594.36 392.38 
400 14125.78 523.18 
500 17657.22 653.97 
600 21188.67 784.76 
700 24720.12 915.56 
800 28251.56 1046.35 
900 31783 1177.15 

   
1000 35314.45 1307.94 

   
 

1 m3 = 35.315 ft3 
                =   1.308 yd3 
 

 
1 ft3 = 0.0283 m3 

 
1 yd3  = 0.76455 m3 

 
 
 

B – 6.h 



 

 
 

VOLUME:  LIQUID  
 

 
Liters  

(L) 
  

 
Gallons 

(gal) 

0 0 
10 2.64 
20 5.28 
30 7.92 
40 10.56 
50 13.2 
60 15.84 
70 18.48 
80 21.12 
90 23.76 
  

100 26.4 
200 52.8 
300 79.2 
400 105.6 
500 132 
600 158.4 
700 184.8 
800 211.2 
900 237.6 

  
1000 264 
2000 528 
3000 792 
4000 1056 
5000 1320 
6000 1584 
7000 1848 
8000 2112 
9000 2376 

  
  

 
 

1 L = 0.264 gallons 
      = 1.056 quarts 
      = 2.12   pints 

 
1 gal = 3.788 L 
1 qt = 0.946 L 
1 pt = 0.47 L 
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WIND VELOCITY 

 
mph 

 
Km/hr 

 
m/s 

10              16.09 4.47 
20 32.18 8.94 
30 48.28 13.41 
39 

Tropical Depression 
62.75 17.43 

40 64.37 17.88 
50 80.46 22.35 
60 96.56 26.82 
70 112.65 31.29 
74 

Hurricane 
119.06 33.08 

80 128.74 35.76 
90 144.84 40.23 
   

100 160.93 44.70 
105 

(Hawaii) 
169 

 
46.93 

110 177.02 49.17 
120 193.12 53.64 
130 209.21 58.11 
140 225.30 62.58 
150 241.40 67.05 
160 257.49 71.52 
175 

(Guam) 
281.63 78.23 

180 289.68 80.46 
190 305.77 84.93 

   
200 321.86 89.40 
210 337.96 93.87 
220 354.05 98.34 
230 370.14 102.81 
240 386.24 107.28 
250 402.33 111.76 

 
mph x (1.609) = km/hr 

mph x 0.447 = m/s 
 

 
* Wind Force (psf = kPa) - See ASCE 7-95 Standard "Minimum Design 

        Loads for Buildings and Other Structures", 6/6/96 Edition 
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CODE 408 FIRE PROTECTION ENGINEERING BRANCH METRIC PARAMETERS 

 
 
A. GENERAL REQUIREMENTS 
 

1. As a rule, fire protection designs and equipment that involve converted metric units shall 
meet or exceed the intention of applicable codes and standards.  Usually, the converted 
results involve "rounding up" the design or equipment dimensions to meet minimum code. 

 
2. The metric guide does not affect all areas of fire protection engineering.  Areas  that are not 

affected include fire ratings, pipe designations, and wire sizes. 
 

a. Length and width of fire rated walls, doors and ceiling tiles will be in hard metric sizes.  
However, the thickness of the product will remain unchanged from inch-pound 
dimensions to maintain its listing/approval. 

 
b. Pipes will be classified in nominal metric sizes.  However, pipe designations will remain as 

Schedule 30 and Schedule 40 for steel pipes, and Type K, Type L, Type M for copper 
tube.  Minimum wall thickness is specified in NFPA 13. 

 
c. Electrical wire sizes will remain as American Wire Gauge (AWG). 

 
3. Refer to Appendix B-3 for general information on mechanical requirements for pressure 

ratings and pipe sizes. 
 

4. Refer to Appendix B-4 for additional information on electrical requirements for conduits, 
tubing and wire sizes. 

 
B. METRIC UNITS 
 

1. Fire protection designs are not required to use metric units exclusively.  Several applications 
such as water density and flow rates use a combination of inch-pound and metric units.  
Other applications such as fire ratings and electrical wire sizes use acceptable non-metric 
units.  TABLE 1: METRIC UNITS LIST FOR FIRE PROTECTION shows metric and 
acceptable non-metric units for design of fire protection projects.   

 
C. DESIGN GUIDANCE AND REQUIREMENTS 
 

The following documents provide guidance and requirements for fire protection designs: 
 

1. Military Handbook 1008B - Fire Protection for Facilities Engineering, Design, and 
Construction 

 
2. National Fire Codes - National Fire Protection Association (NFPA) 

 
3. Uniform Building Code (UBC) 
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D. POINT OF CONTACT 
 

Point of contact on metric policies for design of fire protection systems is PACDIV Fire Protection 
Branch Manager. 
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TABLE - 1:  METRIC UNITS LIST FOR FIRE PROTECTION 

 
 
 
DESIGN APPLICATION 

 
 
     IP UNITS 

 
 
   SI  UNITS 

 
    ACCEPTABLE 
    NON-METRIC  

 
Air Flow 

 
cfm 

 
L/s 

 
-- 

 
Alarm Audio Intensity 

 
db 

 
db 

 
-- 

 
Area 

 
ft2 

 
m2 

 
-- 

 
Density (Water) 

 
gpm/ft2 

 
-- 

 
(L/min)/m2 

 
Distance 

 
ft, in 

 
m, mm 

 
-- 

 
Fire Rating 

 
hr 

 
-- 

 
hr 

 
Flow Rate (Water) 

 
gpm 

 
L/s 

 
L/min 

 
Friction Loss 

 
psi/ft 

 
bars/m 

 
-- 

 
Hazen-Williams coefficient 

 
-- 

 
-- 

 
-- 

 
Head Loss 

 
ft 

 
m 

 
-- 

 
Horsepower 

 
hp 

 
kW 

 
-- 

 
Hose Stream Demand 

 
gpm 

 
L/s 

 
L/min, m3/min 

 
K-factor 

 
(gal/min)(psi)1/2 

 
(L/s)(kPa)1/2 

 
-- 

 
Length 

 
ft, in 

 
m, mm 

 
-- 

 
Luminous Intensity 

 
cd 

 
cd 

 
-- 

 
Orifice Diameter 

 
in 

 
mm 

 
-- 

 
Pipe Diameter 

 
in 

 
mm 

 
-- 

 
Pressure 

 
psi 

 
kPa, bar 

 
-- 

 
Pump Discharge Rate 

 
gpm 

 
L/s 

 
L/min 

 
Temperature 

 
oF 

 
oC 

 
-- 

 
Time  

 
sec, min, hr 

 
s 

 
min, hr 

 
Voltage 

 
V 

 
V 

 
-- 

 
Volume 

 
gal 

 
L 

 
-- 

 
Weight 

 
lb 

 
kg 

 
-- 

 
Wire Size 

 
AWG 

 
-- 

 
AWG 
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VI.  APPENDIX C: DESIGN REFERENCES AND RESOURCES 
 
 

Metric Usage in Federal Government ........................................................  C - 1 
 

NAVFAC Conversion Policy.......................................................................  C - 2 
 

AIA Mastermetric. ......................................................................................  C - * 
 

GSA Region Publication (M2), Metric Design Guide ..................................  C - ** 
 

ASTM  E - 621  Metric (SI) Units in Building Design and Construction.......  C - * 
 

NIST Special Publication 811 ...................................................................  C - ** 
(Guide for the Use of the International System of Units (SI) ) 
 
R.S. Means Company................................................................................  C - * 

   
*      Copyright publications 
** Voluminous publication 

 
Contact the following for listed design references: 

 
* Mastermetric      American Institute of Architects 

The Honolulu Chapter 
          1128 Nuuanu Ave   1st Floor 

Honolulu, Hawaii     96817 
(808) 545 – 4242 

 
* ASTM E - 621 Metric (SI) Units  ASTM 

1916 Race Street 
Philadelphia, PA    19103 

 
** Metric Design Guide  (PBS-PQ269)  General Services Administration (GSA) 

The Wanamaker Building 
100 Penn Square East  
Philadelphia, PA      19107-3396 
(215) 656-5822        FAX (215) 656-5836 

 
** Guide for the Use of the International  Superintendent of Documents 
  System of Units (SI)     U.S. Government Printing Office 
  NIST Special Publication 811   Washington, D. C.  20402 

 
* R. S. Means Company, Inc.   Construction Publishers & Consultants 
  (How to Estimate With Metric Units)  100 Construction Plaza, P.O. Box 800 

          Kingston, MA 02364-0800 
          (617) 585-7880 
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VII.   APPENDIX   D:   PRODUCT RESOURCES 
 

 
NAVFAC PRODUCT STARTER LIST 
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